The American Academy of Pediatrics recommends that preterm infant growth should imitate fetal growth, yet the postbirth growth trajectories for most preterm infants differ from the normal intrauterine trajectory ([Fig. 1](#f1){ref-type="fig"}).^[@B1],[@B2]^ Preterm infants have high growth rates and thus high nutritional needs. Optimal growth requires a delicate balance between protein, energy, carbohydrates, and fat. Inadequate nutrition early in development can restrict growth and alter body composition, potentially leading to increased risk of disease during adulthood (i.e., the "developmental origins of health and disease" hypothesis).^[@B2]^ Postnatal growth retardation is a uniform problem among preterm infants, suggesting that current feeding practices are not sufficient to meet the nutritional needs of these infants.

![Postnatal growth restriction in very low birth weight infants. Adapted from Ehrenkranz et al., 1999.^[@B1]^](fig-1){#f1}

Breast milk is routinely fortified with fixed dosages of human- or bovine-based fortifiers to meet the nutritional demands of preterm infants. However, there is considerable inter- and intraindividual variation in protein, carbohydrate, and fat content of breast milk that may potentially impact energy and nutrient intake, as the exact macronutrient content is unknown ([Fig. 2](#f2){ref-type="fig"}).^[@B3],[@B4]^ These variations in macronutrient content may have significant impacts on infant growth and body composition. It has been estimated that ∼60% of very low birth weight infants fed fortified breast milk have postnatal growth restriction.^[@B5]^ Inadequate nutrition in preterm infants may also impact longer term neurodevelopmental outcomes. A study in extremely low birth weight infants found that each kcal/kg per day of energy intake during the first week of life was associated with a 0.46-point increase on the Bayley Mental Development Index (MDI) at 18 months; each gram/kg per day of protein intake increased Bayley MDI scores by 8.2 points.^[@B6]^

![Inter- and intraindividual variation in breast milk samples.](fig-2){#f2}

Individualized fortification of breast milk is a new strategy that may help to optimize nutrition for preterm infants. This approach involves analyzing breast milk and individually fortifying it to reach recommended macronutrient amounts, with the goal of standardizing intake for preterm infants. Many studies have shown that the macronutrient content (i.e., protein, fat, and carbohydrates) of human milk can be rapidly measured using near-infrared milk analyzers; however, additional studies are needed before they can be used in clinical practice.^[@B7]^ Accurate measurements will also be dependent on adherence to good laboratory and clinical practice in the calibration and validation of the instruments, as well as appropriate sample preparation.^[@B8]^ An international multicenter study (MAMAS) is currently assessing the performance of bedside milk analysis.

A small pilot study in healthy very low birth weight infants demonstrated the safety and feasibility of individualized fortification of breast milk.^[@B3]^ A linear relationship between milk intake and weight gain was seen in infants fed fortified milk for 3 weeks (*n* = 10), whereas growth rates in infants fed standard fortified milk (*n* = 20) seemed to be independent of milk intake ([Fig. 3a](#f3){ref-type="fig"}). Preliminary findings from a larger randomized controlled trial evaluating individualized target fortification in preterm infants suggest that individualized fortification improved intake of fat, protein, and carbohydrates compared with standard fortification.^[@B9]^ Target fortification also increased caloric intake and improved growth outcomes, such as weight gain and growth velocity. The impact on growth was most pronounced in a subgroup of infants who received breast milk with a lower protein content than average ([Fig. 3b](#f3){ref-type="fig"}). Although not significant, there was a trend toward improvement in neurodevelopmental outcomes in the targeted fortification group, with an effect size of the same magnitude observed in other studies on nutritional intake and IQ.

![Target fortification of breast milk leads to predictable growth **(a,b)**. **3a** is modified from Rochow et al., 2013.](fig-3){#f3}

Although breast milk is best from a biological (availability/digestibility/holistic) perspective, it may provide a highly unstandardized diet for preterm infants who are not self-regulated and can put growth-associated outcomes at risk. Individualized target fortification of breast milk is feasible and seems to have a positive impact on growth and other outcomes in preterm infants. Further randomized controlled trials are needed to determine the optimum components for target fortification and to assess effects on body composition and long-term outcomes.
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